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(54) Conveying system in die-casting 
plant 

(57) In production of die-castings, par- 



ticularly low pressure or gravity die- 
castings, moulding cores are assem- 
bled on a travelling pallet at a loading 
station (7A) on an input conveyor (5). 
The loaded pallet is then moved to a 
feed station (7B) from which it is trans- 
ferred into a die assembly (1 ) as a 
further pallet and casting is removed 
therefrom and deposited at a removal 
station (7C) on an output conveyor (6). 
The die assembly then closes and mol- 
ten metal is supplied thereto. While the 
casting in the die assembly is cooling, 
the pallet at the removal station (7C) Is 
moved to an eject station (7D) where 
the casting and cores are separated, the 
pallet is cleaned and returned to the 
input conveyor (5) by an overhead 
crane (9) ready for re-loading and re- 
turning to the feed station (7A). The^ 
nurpfafiii^f^pallg ts usedjAai Ldepend.on 
the cooHng^imejf thecastfng.lnjt th ret 
Is the preferjed nujnber. A suitable 
pafleFts described. 
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SPECIFICATION 

A method and apparatus for die-casting 

5 This invention relates to a method and apparatus for 
die-casting and more particularly, but not exclusive- 
ly, to a gravity or low pressure die-casting method 
and apparatus. 
Die-castings are normally, produced by an oper- 
10 ator manually {oadjnq a set of coxes into a die which 
is then closed, fiUedwith molten metal and left 
, therein to cool until the casting has set. Depending 
/ on the casting being made, this cooling time period 
/ can be as little as one minute for a smalt casting or as 
p much as ten minutes for a large casting such as a 
I cylinder block. It will be appreciated th at this cooling 
\ p eriod dictates the Jbrflugh put of the SS: ■ 
^ I Tt'istlierefoTe an object of the invention to provide 

la casting method which permits the operator to 
2of pre-prepare a set^fcojgs^readyjQ Lthe next ca sHpg 
I ^irinq ithecooRn q Pen od^forthe casting already ^in 
/ f he^iesothatth ejoCT 
I immedja^^^ 
I th greTro m. 

25 "TRiTobject is achieved by arranging for the 
operator to pre-prepare a set of cores on a separate 
mobile pallet or cassette which, when inserted in the 
die, forms the bottom thereof. Thus, while the 
previous casting is cooling, the operator can be 
30 preparing the next set of cores on another pallet 
which may then be placed in the die once the 
previous casting and pallet are removed therefrom. 
By using a mobile pallet and an appropriate die 
/assembly to accept it. It wjlLbe^p£redate£^ 
35/ time peri od ofjhe co re loading ste p can b^ niade to 
/ roincige with the c^^ castin g so that 

I utm ^i oiT of If^^ejgelf is'! n^^ and Righ 
\ produglvlt^js^achieve'Sr 
\ Accofdinglo one^^^ 
40 there is provided a method of producing die-castings 
comprising the following steps: 

a) positioning an already prepared set of cores 
on a pallet inside a die ready for casting, 

b) closing the die and admitting molten metal 
45 thereto to produc3 the casting, 

c) assembling a set of cores on another pallet 
upstream of the cie and feeding said pallet to a feed 
station during the cooling time of the casting in the 
die, 

50 d) opening the die when the cooling time for the 
casting therein has elapsed. 

e) removing the casting and pallet therein and 
replacing it with the prepared pallet waiting at the 
feed station, and 

55 f) repeating the cycle. 

According to another aspect of the invention, there 
Is provided an apparatus for producing die-castings 
comprising a die assembly, means for supplying 
metered quantities of molten metal to the die 

60 assembly, at least two travelling pallets, means for 
feeding one of said travelling pallets with a set of 
cores thereon to a feed station upstream of the die 
assembly and a pallet with a casting thereon from a 
removal station downstream of the die assembly, 

65 and means operable to transfer a pallet loaded with 



cores from the feed station Into the die assembly and 
to remove from the die assembly the pallet with the 
casting thereon and transfer it to the removal 
station. Preferably, the removal of the pallet from the 

70 die and its replacement with the loaded pallet at the 
feed station are carried out simultaneously but they 
may be effected separately if desired. 
• The casting is removed from the die to a removal 
station; the feed station and the removal station 

75 preferably being spaced from the die by the same 
distance so that the pallet at the feed station and the 
pallet in the die may be respectively releasably 
engaged by spaced g rippers on overhead handling 
means movable from a first position in which the 

80 pallet interconnectedtrolleys may be used. 

In a preferred embodiment, separate pallets are 
fed to the feed station along an input conveyor 
whose direction df movement Is generally at right 
angles to the direction of feed of the pallets to and 

85 from the die. Desirably, a palletwith a casting 
thereon is removed from the removal station along 
an output conveyor whose direction of movement is 
generally also at right angles to the direction of feed 
of the pallets through the die. Conveniently, after 

90 removal of the casting from the pallet, the empty 
pallet is taken from the output conveyor and trans- 
ferred, by suitable means such as an overhead 
gripper arrangement, to the input conveyor where it 
receives another set of cores ready for feeding to the 

95 feed station. It will be appreciated, that Instead of 
using the overhead gripper arrangement to trans- 
port the empty pallets between the input and output 
conveyors, a third conveyor could be used. Similar- 
ly, it is not essential to the invention that the input 

1 00 conveyor and output conveyor be arranged to 

operate at right angles to the direction of feed of the 
pallets through the die. 

Preferably apparatus for carrying out the method 
of the invention is hydraulically powered although It 

105 can incorporate some pneumatic auxiliaries. It also 
preferably includesan electronic programable sequ- 
ence control with inbuilt process timers. Manual 
core loading, ejection control and cleaning can be 
integrated into the automatic sequence of the appar- 

110 atus and heating for the die and core carrying pallets 
is preferably provided as part of the machine. 

Preferably the die is positioned centrally of the 
machine and includes two side pieces, two end 
pieces and twin top covers all hydraulically operated 

115 to close around the pallet with its core set thereon, 
the top covers having an arcuate movement so that 
thefy can initially clear the sides of the die but are 
then brought down onto them when in their final 
closed position. 

120 Conveniently, two conveyors, for instance roller 
conveyors, are provided on each side of the die, the 
tefthand conveyor carrying pallets loaded with cores 
ready for placing into the die, the righthand con- 
veyor carrying the completed castings on their 

125 respective pallets to an ejection and cleaning station. 
Pallets on the input conveyor may come either 
direct from the cleaning and ejection station on the 
output conveyor or alternatively at the feed station 
and the pallet inthe die.are engaged thereby to a 

130 second position in which the pallet In the die Is 
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removed therefrom and deposited at the removal 
station and the pallet which was at the feed station is 
deposited in the die. 
Conveniently, the overhead handling means is a 

5 single trolley from which spaced sets of hooks 
extend to engage with the pallet at the feed station 
and the pallet in the die. Alternatively, a pair of 
separate from a buffer stored located between the 
output and input conveyors. Loading of the core sets 

10 onto a pallet is preferably done by hand, this 
operation being facilitated by a hand controlled but 
pneumatically powered lift pin system, the operator 
then preferably activating a hydraulic cylinder and 
drive roller system operably associated with the feed 

15 conveyor to move the pallet into its feed position at 
the feed station where it is retained by a catch ready 
for lifting and transfer to the die. 

The removal conveyor preferably includes a prop- 
ulsion cylinder which, propels a pallet deposited on 

20 the conveyor to a stop at which point it is located 
above a hydraulically driven but hand controlled 
ejector plate by means of which the operator 
separates the cores from the casting which may then 
be removed by an overhead hoist for subsequent 

25 processing. The pallet can then be cleaned and a 
movement stop released whereby the propulsion 
cylinder and a driven roller propel the pallet to the 
end of the conveyor for removal to a buffer store or 
to the input conveyor by means of a hand controlled 

30 electric hoist. 

In order to maintain the temperature of the loaded 
pallet awaiting Insertion into the die at the feed 
station and also of the main metal parts of the die, 
integral heating systems are preferably provided. 

35 These may be of any form such as a series of flame 
jets surrounding the base of the pallet and the die or 
electrical heaters may be used. 

A preferred apparatus embodying the Invention 
will now be described, byway of example only, with 

40 reference to the accompanying drawings, in which: 
Figure / is a plan view of an apparatus of the 
invention but with the means for transporting the 
pallets to and from the die omitted, the die itself 
being schematically illustrated for ease of iilustra- 

45 tion; 

Figure 2 is an end view of the apparatus of Figure 1 
in the direction of arrow A but with the pressure 
delivery furnaces and the operating mechanism for 
the die assembly omitted for ease of illustration; 
50 Figure 3 is a side view of the apparatus of Figure 1 
In the direction of arrow B; and 

Figure 4 is a cross sectional end view through one 
form of pallet in position at the eject station in Figure 
1. 

55 Referring to Figures 1 to 3 of the drawings, there is 
shown a gravity die-casting apparatus comprising a 
die assembly 1 fed by a pair of furnaces 2, 3 which 
supply thereto an adjustable metered delivery of 
mclten metal on demand. The metal is arranged to 

60 flow from short movable launders 4 which swing 
Into position for pouring but swing away to give 
clearance for die movements. 

The control of the metered quantities of liquid 
metal and the timing and sequence of launder 

65 movement is achieved in known manner so no 



further description thereof will be given. 

Arranged on either side of the central die assem- 
bly 1 are an Input conveyor 5 and a take-off or output 
conveyor 6, these conveyors being parallel to each 
70 other and operable to transport cassettes or pallets 7 
which carry thereon ready prepared sets of cores or 
finished castings respectively to and from the die 
assembly 1. 

Finished castings are removed from a pallet on the 

75 output conveyor 6 at an eject station 70 and the 
empty pallet is then moved to the end of the 
conveyor and transfen'ed back to the input conveyor 
5 by means of an overhead crane 9. 
The input conveyor 5 comprises a plurality of first 

80 rollers 1 1 rotatable about a horizontal axis and a 
plurality of second rollers 12 arranged above the 
rollers 1 1 and rotatable about a vertical axis. When a 
pallet 7 travels along said conveyor, it is supported 
on the rollers 1 1 ; its lateral edges engaging and 

85 being guided by the rollers 12 (see Figure 4). 

A spring loaded catch 13 is provided on the input 
conveyor 5 and is operable to be depressed by a 
pallet 7 moving past it from loading station 7A but, 
once passed, it springs back up to prevent any 

90 backward movement of the pallet 7. A limit switch 14 
is also provided at the end of the conveyor adjacent 
die assembly 1. As can be seen from Figure 1 the free 
end of the catch 13 is spaced from the limit switch 14 
by a distance substantially equal to the length of a 

95 pallet 7 so that once a pallet has engaged the limit 
switch 14, it is locked in position 7B ready for feeding 
to the die assembly 1 . This position will be referred 
to hereafter as the "feed station". 
The output conveyor 6 is similar to the input 

100 conveyor 5 in that it comprises a plurality of first 
rollers 15 mounted for rotation about a horizontal 
axis and a plurality of second rollers 16 mounted for 
rotation about a vertical axis said second rollers 
being omitted in the region of the eject station 7D. In 

105 said region, the rollers 16 are replaced by a fixed 
overhanging lip 17 on each side of the conveyor 
arranged at a height such that a pallet 7 may slide 
beneath it. The pallet 7 is drawn from a removal 
station 7C by a transport cylinder (not shown) until a 

110 dead stop 18 is contacted by means of which the 
pallet is then locked in position at the eject station 
70, said station being provided with a plurality of 
eject pins 19 movable from a lowered position which 
allows the pallet to be moved into position in the 

1 1 5 eject station to a raised eject position in which they 
engage with an ejection plate (to be described 
hereafter) on the pallet. 

Once the cores and casting have been separated 
and the casting removed from the pallet, the pallet is 

120 blown clear, the ejector pins are lowered, the dead 
stop 18 is released whereupon the transport cylinder 
(not shown) continues its stroke to move the empty 
pallet towards the output end of the conveyor 6 
ready to be transferred by the overhead crane 9 

125 across to the Input conveyor 5. 

The overhead crane 9 is of conventional construc- 
tion so it will not be described in any great detail but 
it comprises a motor 20 mounted on a carriage 23 
with driving wheels 21, which rung along a rail 22. A 

130 further motor 29 is operable to raise and lower a 
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frame 30 provided with hooks 28 which releasably 
engage with the pallets 7. 

Referring now to Figure 2, it can be. seen that the 
die assembly 1 is located centrally between the Input 

5 and output conveyors 5, 6 and comprises a base 24, 
two sides 25 two ends 26, and two top covers 27 all 
of which are hydraulically operable by means of 
pistons 10 (illustrated diagrammatically for ease of 
illustration) to close around a pallet with a set of 

10 cores thereon and define a mould for the object to be 
cast e.g. a cylinder block or head. The top covers 27 
have an arcuate movement so that they Initially clear 
the sides 25 but are then brought down on top of 
them when fully closed. 

1 5 As already explained, the die assembly is fed with 
molten metal by the two furnaces 2, 3 each having a 
launder 4 which is pivotable so that it may be swung 
out of the way of the die assembly 1 to permit access 
thereto for the insertion and removal of pallets. 

20 An overhead superstructure 31 (omitted from 
Figure 1 for ease of illustration) Is arranged over the 
respective ends of the input and output conveyors 5, 
6 and the die assembly 1 . This superstructure 
comprises uprights 32 which support overhead rails 

25 33 on which run overhead handling means, illus- 
trated as a pair of wheeled trolleys 34 connected 
together by means of a bar 35. Each trolley is 
provided with a hydraulic cylinder 36 operable to 
raise and lower a gripper assembly 37 attached 

30 thereto which comprises a lifting plate 38 on which 
hooks 39 are pivotally mounted, said hooks being 
connected by appropriate hydraulic or mechanical 
linkages (not shown) to means operable to enable 
them to be engaged or disengaged from a pallet7 

35 waiting at the feed station or in the die assembly. A 
parr of guide pillars 40 are also secured to the lifting 
plate 38 and are slidably mounted in the trolley body 
34. 

As can be seen from Figure 2, the connecting bar 

40 35 is of a length such that the trolleys 34 are spaced 
apart by a distance whereby each respective gripper 
assembly 37 is located directly above the feed 
station and the die assembly 1. The gripper assemb- 
lies are operable to be lowered to grip simultaneous- 

45 ly a ready prepared pallet at the feed station and a 
pallet in the die to raise them and, on movement of 
the trolleys to the left as viewed In Figure 2, deposit 
the casting and pallet that was in the die on the 
output conveyor 6 at the removal station 7C and the 

50 ready prepared pallet that was at the feed station 7B 
into the die ready for casting. 

A more detailed illustration of a pallet 7 can be 
found in Figure 4 which shows it in position at the 
eject station 7D prior to the eject pins 19 being 

55 raised. The pallet comprises a hollow body portion 
having an upper surface 41 to support the casting 
(now shown) and an annular recess 42 to receive the 
gripper hooks 39 of the gripper assemblies 37 or of 
the gripper hooks 28 of the overhead crane 9. Inside 

60 the pallet housing, an ejector plate 43 is guided for 
vertical movement on lugs 44 having abutments 45 
to limit the downward movement. Ejector pins 46 are 
provided on the ejector plate 43, these being slidable 
In apertures in the upper support surface 41. to ' 

65 emerge therefrom to separate the cores from the 



.casting when the eject pins 19 engage and lift the 
ejector plate 43. Any upward movement of the pallet 
as a result of this engagement is restricted by the lips 
17. In order to maintain the temperature of the 

70 loaded palletatthe feed station 7B and the main 
metal parts of the die assembly 1 at the desired level, 
a series of flame jets (not shown) are provided. As 
these are of known type, no further description 
thereof will be given here. 

75 An operating cycle of the illustrated apparatus is 
as follows:^ 

An empty pallet 7 is deposited on the input . . 
conveyor 5 by means of the overhead crane 9 and it 
is then moved to position 7 A where en operator will 

80 place on it the necessary cores to produce the , 
required casting, this operation being facilitated by a 
hand controlled pneumatically powered lift pin. sys- 
tem (not shown) which lifts the main core to help the 
operator insert the subsidiary cores. When the cores 

85 have been loaded onto the pallet, the operator . 
activates a hydraulic cylinder and driven roller ^. 
system (not shown) to niove the pallet into position 
78 at the feed station, it being retained In this . , 
position by means of the catch 13, limltswitch 14 

90 having indicated that the pallet is in fact ready tor • 
transfer to the die assembly 1 . 

After the casting already in the die has coo!ec|,ihB 
die automatically opens and the two gripper 
assemblies 37 are lowered from their position in 

95 Rgure Z by means of the pneumatic cylinders 36 so 
that the hooks of gripper 37B engage in the recess 43 
of the pallet waiting at the feed station 7B=and those 
of gripper 37A engage,iri.the recess 43 of the pallet 
with the casting on it in the now open die assembly. 

100 Having engaged the pallets, the grippers37A and 
37B are raised clear of the open die assembly 1 and 
the trolleys 34 movetothe left as viewed in Figure 2 
until the casting and pallet held by gripper 37A is . 
oyer the output conveyor 6 and the ready prepared 

1 05 pallet which was at the feed station 7B is over the 
open die assembly. The grippers 37A and 376 are 
then lovyered by means of the cylinders 36 to deposit 
the pallets at their respective new locations and the 
trolleys 34 then move back to the right and return to 

110 their original position shown in Figure 2 ready for 
the next cycle. The die then closes. Launders 4 from 
the furnaces 2, 3 swing into position over the die and 
the required quantity of molten metal js fed thereto 
and the casting is again left in the diefjpr the required 

115 cooling period. 

,Meanyyhile, the pallet with.the casting on it which 
is on the output conveyor 6 is moved by the 
propulsion cylinder (not shown) to the eject station 
70 where It abuts the dead stop 18 when iris located 

120 above the ejector pins 19. The operatorthen actl- 
. vatesthe ejection movement, and the pins 19 rise up 
to engage the ejector plate 43 in the pallet and cause 
the ejector pins 46 thereon to emerge from the pallet 
upper surface 41 and separate the casting.from Its 

125 cores in known manner- Once this has been done, a 
movement stop (not shown) is released and the 
propulsion cylinder and a driven roller (afso not 
shown) propel the pallet to the end of the conveyor 6 
where it is cleaned and made ready to be transferred 

130 by the overhead crane 9 either to a buffer store 
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between the two conveyors or directly back onto the 
input conveyor 5 ready for loading with cores again. 

Once on the conveyor 5, the operator again loads 
It with cores at 7A and feeds it to position 7B ready 
5 for the next cycle. By this time the cooling period for 
the casting in the die assembly 1 will have elapsed 
and the die will have opened automatically for the 
cycle to be repeated. Provided a loaded pallet is 
present at the feed station 7B, indicated by means of 

10 the limit switch 14, the cycle will re-commence. If a 
loaded pallet is not ready f n position at 7B, then the 
apparatus automatically comes to a halt until it can 
be restarted manually when the operator is ready. 
Preferably, the illustrated apparatus is operated 

15 using three pallets as this permits one pallet to be 
kept ready at the feed station, one in the die and a 
travelling one which can be cleaned and reloaded. If, 
however, the casting in the die has a particularly 
long cooling period, e.g. 10 minutes in the case of a 

20 cylinder block, it will be appreciated that only two 
pallets could be used as there would be sufficient 
time to recirculate and reload the pallet from the die 
by the time the next casting had cooled and the die 
reopened. More than three pallets, are used, extra 

25 heaters would have to be provided to keep the 
pallets warm in the pallet store prior to them being 
fed to the loading area on the input conveyor. 

The Illustrated apparatus may be used to produce 
castings in a variety of sizes but It is particulariy 

30 suitable for producing large ones such as auto- 
mobile cylinder blocks. Furthermore, the castings 
may be of any one of a number of suitable materials 
such as aluminium, magnesium or cast iron. 

35 CLAIIVIS 

1. A method of producing a die-casting compris- 
ing: positioning an already prepared set of cores on 
a travelling pallet inside a die assembly ready for 

40 casting, closing the die assembly around the pallet 
to define a moulding space therewith and admitting 
molten metal thereto to produce the casting, 
assembling a set of cores on another pallet upstream 
of the die and feeding said pallet to a feed station 

45 while the casting in the die is cooling, opening the 
die when the casting has cooled, removing the 
casting and pallet from the die to a removal station 
and replacing it with the prepared pallet from the 
feed station, and repeating the cycle. 

50 2. A method as claimed in claim 1 wherein the 
pallet and casting thereon is removed from the die 
assembly and simultaneously replaced with the 
prepared pallet from the feed station. 

3. A method as claimed In claim 1 or claim 2 
55 wherein the pallets are initially lifted from the feed 

station and the die assembly prior to being transfer- 
red to respectively the die assembly and the removal 
station. 

4. A method as claimed in any of claims 1 to 3 
60 wherein the pallets are lowered Into position In the 

die assembly and removal station. 

5. A method as claimed in any of claims 1 to 4 
wherein the pallets are fed to and from the feed and 
removal stations in a direction generally parallel to 

65 each other, the pallets being transferred laterally 



with respect to said directions to and from the die 
assembly. 

6. A method as claimed in claim 5 wherein an 
empty pallet is returned from the output direction to 

70 the input direction by transfemng it laterally there- 
between. 

7. Apparatus for producing die-castings compris- 
ing a die assembly, means for supplying metered 
quantities of molten metal to the die assembly, at 

75 ieasttwo travelling pallets, means for feeding one of 
said travelling pallets with a set of cores thereon to a 
feed station upstream of the die assembly and a 
pallet with a casting thereon from a removal station 
downstream of the die assembly, and means oper- 

80 able to transfer a pallet loaded with cores from the 
feed station into the die assembly and to remove 
from the die assembly the pallet with the casting 
thereon and transfer it to the removal station. 

8. Apparatus as claimed in claim 7 wherein the 
85 pallet transfer means are arranged to simultaneous- 
ly remove the pallet from the die assembly to the 
removal station while simultaneously replacing it 
with the pallet from the feed station. 

9. Apparatus as claimed in claim 7 or claim 8 

90 wherein the pallets are transferred between the feed 
station, die assembly and removal station by over- 
head handling means operable to be lowered to grip 
a pallet at said feed station and die assembly 
respectively and then raise said pallets and transfer 

95 them respectively to the die assembly and removal . 
station where they are again lowered into position. 

10. Apparatus as claimed in claim 9 wherein the 
overhead handling means comprises a pair of 
spaced trolleys movable between the feed and 

100 removal stations on overhead rails, each of said 
trolleys being provided with its own gripper assem- 
bly operable to reieasably engage a pallet, said 
trolleys being rigidly connected to each other but 
spaced apart by a distance the same as that between 

1 05 the feed station, die assembly and removal station. 

1 1 . Apparatus as claimed in any of claims 7 to 1 0 
wherein the die assembly comprises a pair of side 
walls, a pair of end walls and a pair of top covers, all 
of which are operable to close around a pallet to 

110 define a moulding space therewith. 

12. Apparatus as claimed in any of claims 7 to 1 1 
wherein pallets are fed to the feed station and from 
the removal station aiong respective input and 
output conveyors which are arranged parallel to 

1 1 5 each other and substantially at right angles to the 
direction of feed of the pallets to and from the die 
assembly. 

13. Apparatus as claimed in claim 12 wherein a 
travelling crane is provided to transfer an empty 

120 pallet from the output conveyor to the input con- 
veyor. 

14. Apparatus as claimed in any of claims 7 to 13 
wherein a locking catch is provided to retain a 
loaded pallet in position once it has arrived at the 

125 feed station. 

15. Apparatus as claimed In any of claims 7 to 14 
wherein a timer is operably connected to means for 
opening the die assembly so that the die is automa- 
tically opened when the cooling time for the casting 

130 therein has elapsed. 
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16. Apparatus as claimed in claim 1 5 wherein a 
switch is provided at the feed station which is 
operabiy connected to the means for transferring a 
pallet from the feed station to the die assembly 

5 whereby the transfer means will only engage the 
pallet to transfer it to the open die assembly 
provided a loaded pallet is present at the feed 
station. 

17. Apparatus as claimed in any of claims 12 to 
10 16 wherein an eject station is provided on the output 

conveyor, said station having ejector pins operable 
to be raised to cause the casting to be separated 
from the pallet. 

18. A pallet for use with the method or apparatus 
15 of any of the preceding claims comprising a hollow 

body, an ejector plate slidably mounted for vertical 
movement within the body, the upper surface of said 
body having apertures therein from which ejector 
pins are arranged to emerge when the ejector plate 
20 is raised. 

19. A pallet as claimed in claim 18 wherein the 
pallet is provided with a peripheral recess to receive 
hooks of transfer means engageable therewith. 

20. A pallet substantially as herein described 
25 with reference to the accompanying drawings. 

21. Apparatus substantially as herein described 
with reference to the accompanying drawings. 
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